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DESCRIPTION 



1. TITLE OF THE INVENTION 
DISPLAY INPUT DEVICE OF STEREOSCOPIC DISPLAY APPARATUS 



2 . CLAIMS 

1. A display input device of a steroscopic 
display apparatus comprising : 

an input unit configured to direct a movement 
10 of a cursor in three-dimensional directions, the cursor 
being displayed in a display; and 

a cursor pattern generation unit configured to 
change a size of the cursor in accordance with the 
movement of the cursor in a depth direction, the cursor 
15 being displayed in the display. 



3. DETAILED DESCRIPTION OF THE PRESENT INVENTION 

The present invention relates to a display 
input device in a binocular stereoscopic display 

20 apparatus based on binocular convergence, binocular 

parallax and the like by displaying a right-eye target 
image and a left-eye target image different from each on 
a CRT (Cathode Ray Tube) in a manner such that the 
right-eye target image and the left-eye target image are 

25 formed in the right eye and the left eye, respectively, 
of the user under the control using such as polarization 
glasses for obtaining a stereoscopic feeling. 

In such an apparatus, in a case where an image 
is displayed on the CRT or the like, when a user pints a 

30 positional information of the image, a cursor is 

typically used. In this case, the position of the 
cursor may be input (moved) by using, for example, a 
tablet, two-dimensional joystick, keyboard switches 



Translation of Japanese Patent application publication NO. 58-1 01 77 

-2- 



indicating the moving directions of the cursor. 

However, if two such a display input devices 
are combined to provide a binocular image (right-eye 
image and left-eye image) to constitute a binocular 
stereoscopic display apparatus, a user may have a 
strange feeling due to the size of the cursor when the 
user moves the cursor. The present invention may 
overcome the problem. 

Of course, such a binocular image can be 
displayed on a CRT by calculating the right-eye image 
and the left-eye image based on a conventional 
calculation method. However, in this case, the cursor 
may always be displayed in the same size on the display 
regardless of the position of the cursor. 

Because of this feature, for example, when a 
user moves the cursor in the depth (front and rear) 
direction, the user may have a strange feeling. In this 
case, when the cursor moves away from the user's 
position (separating from the user) in the depth (rear) 
direction on the CRT, the size of the cursor should be 
accordingly smaller . 

From the influence of this natural feeling, in 
a case where the cursor moves away from the user' s 
position and if the size of cursor is unchanged, the 
user may have a strange feeling as if the cursor were 
becoming bigger and bigger, which makes very strange. 

The present invention may overcome the problem 
by providing 

an input unit configured to direct a movement 
of a cursor in three-dimensional directions, the cursor 
bei.ng displayed in a display; and 

a cursor pattern generation unit configured to 
change a size of the cursor in accordance with the 
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movement of the cursor in a depth direction, the cursor 
being displayed in the display. 

By having this configuration, it may become 
possible to change the size of the cursor in accordance 
with a virtual distance between the eyes of the user and 
the position of the cursor. As a result, the user may 
not have strange feeling when moving the cursor in the 
depth direction. 

In the following, an embodiment of the present 
invention is described with reference to FIGS. 1 and 2. 

FIG . 1 is a block diagram showing a binocular 
stereoscopic image display input device according to an 
embodiment of the present invention. In the binocular 
stereoscopic image display input device, a binocular 
image (i.e., right-eye image and left-eye image) is 
displayed on a CRT under time division control, so that 
the right-eye image and the left-eye image divided in 
time domain are viewed by using glasses 6 synchronized 
with the time division control. As shown in FIG. 1, the 
binocular stereoscopic image display input device 
includes a calculation unit 1, a left-eye image display 
circuit 2, a right-eye image display circuit 3, a 
binocular control circuit 4, the display circuit 5, 
polarization control glasses 6, an input keyboard 7. 

The binocular control circuit 4 outputs time- 
divided binocular image to the display circuit 5, and 
performs the time division controls on the polarization 
control glasses 6 so that the polarization control 
glasses 6 may synchronize with the time-divided 
binocular image output to the display circuit 5 . 

Via the input keyboard 7, a user may input 
control data to move the position of the cursor in the 
two-dimensional directions, more specifically in up, 
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down, left, and right directions by using keys 7 U , 7 D , 7 L 
and 7 R , respectively, and an input direction key 7 S . 
Those keys are typically used in a two-dimensional 
display device. In addition, the cursor may also be 
moved in the depth direction, more specifically in the 
front direction and the rear direction, by using keys 7 F 
and 7 If respectively. 

FIG. 2 is a block diagram showing a detail 
configuration of the left-eye image display circuit 2 
when a raster scan method is used. Herein, it is 
assumed that the right-eye image display circuit 3 has 
the same configuration as that of this left-eye image 
display circuit 2. 

As shown in FIG. 2, the left-eye image display 
circuit 2 includes an image memory 8, a read address 
control circuit 9, a cursor position control circuit 10, 
a match detection circuit 11, a cursor pattern 
generation circuit 12, and a mixing circuit 13. 

The image memory 8 stores left-eye image data 
L from the calculation unit 1. 

The read address control circuit 9 is used to 
read the image data from the image memory 8 . 

The match detection circuit 11 determines 
whether the output data of the read address control 
circuit 9 matches the output data of the cursor position 
control circuit 10. 

The cursor pattern generation circuit 12 
generates a cursor pattern in accordance with on the 
output of the match detection circuit 11. In this case, 
the cursor pattern is desirably generated based on the 
inp>ut from the calculation unit 1. 

The mixing circuit 13 superposes the generated 
cursor pattern on an image signal read out from the 
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image memory 8, and outputs left-eye image data 1/ to 
the binocular control circuit 4. 

In this embodiment, the calculation unit 1 
calculates the binocular image (left-eye image data and 
right-eye image data) , and the calculated left-eye image 
data and right-eye image data are separately stored in 
the respective image memories 8, so as to display the 
binocular stereoscopic image. 

Next, the cursor is described. The 
calculation unit 1 writes the desired positional 
information of the cursor into the respective cursor 
position control circuits 10 of the left-eye image 
display circuit 2 and the right-eye image display 
circuit 3. Further, the calculation unit 1 writes a 
pattern (e.g. cross (+) shape pattern) of the cursor to 
the cursor pattern generation circuit 12. As a result, 
the cursor may be generated. In this case, the position 
of the cursor on the CRT may be changed by processing 
(calculating) the input via the input keyboard 7 by the 
calculation unit 1. 

Further, when the cursor moves in the depth 
(front-rear) direction on the CRT, the size of the 
pattern (e.g. cross (+) shape) of the cursor to be 
written by the cursor pattern generation circuit 12 may 
be changed in a manner such that the size of the cursor 
becomes larger or smaller when the cursor is moved in 
the front or the rear direction, respectively; as a 
result, a user may recognize that the size of the cursor 
is maintained even the cursor moves in the depth 
direction without having a strange feeling. In this 
case, a desirable size of the cursor while moving in the 
depth direction may be calculated based on a 
conventional geometrical method. 
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Further, in this case, after moving the cursor 
to a desired three-dimensional position on the 
stereoscopic image display, by pressing the input 
direction key 7 S/ the calculation unit 1 may start 
processing the current three-dimensional cursor 
positional information . 

In the above embodiment, a case is described 
where the keyboard 7 is used as the input unit. However 
by using any other appropriate tool such as a three- 
dimensional joystick, the same effect may also be 
obtained . 

Further, in the above embodiment, as the 
cursor pattern generation unit changing the size of the 
displayed cursor in accordance with the movement of the 
cursor being displayed in the depth direction, the 
cursor pattern generation circuit 12 is described to 
whxch the pattern is written from the calculation unit 1 
However, any other appropriate unit (circuit) capable of 
changing the size of the cursor based on the instruction 
from the calculation unit 1 may also be used as the 
cursor pattern generation unit . 

Further, in the above embodiment, it is 
assumed that the raster scan method is used. However, 
any other appropriate method may also be used so that 
the same effect may be obtained. 

Further, the present invention is not limited 
to the stereoscopic display apparatus using the time- 
divided binocular image and the glasses to be 
synchronized with the time-divided binocular image. For 
example, the present invention may also be applied to 
any appropriate apparatus performing stereoscopic 
display of binocular image by using the polarization 
glass . 
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As is apparent from the above description, 
according to an embodiment of the present invention, it 
may become possible to display a cursor having an 
appropriate size without causing strange feeling for the 
5 user, proving a natural man machine interface when 
compared with convention apparatuses. Further, the 
operability of the binocular stereoscopic display 
apparatus may be much enhanced. 

4. BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram of a display input 
device of a binocular stereoscopic display apparatus 
according to an embodiment of the present invention; and 

FIG. 2 is a block diagram showing a detail 
configuration of the left-eye image display circuit of 
the display input device of FIG. 1. 

DESCRIPTION OF REFERENCE NUMERALS 
1: CALCULATION UNIT 
20 2: LEFT-EYE IMAGE DISPLAY CIRCUIT 
3: RIGHT-EYE IMAGE DISPLAY CIRCUIT 
4: BINOCULAR CONTROL CIRCUIT 
5: DISPLAY CIRCUIT 

6: POLARIZATION CONTROL GLASSES 
25 7: INPUT KEYBOARD 
8 : IMAGE MEMORY 

9: READ ADDRESS CONTROL CIRCUIT 
10: CURSOR POSITION CONTROL CIRCUIT 
11: MATCH DETECTION CIRCUIT 
30 12: CURSOR PATTERN GENERATION CIRCUIT 
13 : MIXING CIRCUIT 
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